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SOURCE  EHISSIOH  TESTIRG  OF  THE  CLASS1F1E0  WASTE  IRCIIIERATORt 
GRIFFISS  AIR  FORCE  BASE,  NEW  YORK 


IRTRODOCTION 


A  stationary  source  sampling  survey  for  opacity,  particulate  emissions, 
and  hydrogen  chloride  (HCl)  emissions  was  conducted  on  the  classified  waste 
incinerator  at  Griff iss  Air  Force  Base  (AFB)  NY  on  10-14  Aug  92,  Testing  was 
attempted  on  24-28  Feb  92, but  inclement  weather  at  Griff iss  AFB  prevented  test 
completion-  Successful  source  testing  previously  had  been  conducted  on  19-23 
Sep  88-  The  incinerator  did  not  meet  particulate  emission  limits  at  that 
time.  Recommendations  in  the  Sep  88  survey  report  (USAFOEHL  REPORT  89- 
OiiEQ0079DEF)  (1)  were:  (1)  reduce  the  exit  gas  velocity  to  prevent 
particulate  entrainment  into  the  exhaust  gas,  and  (2)  reduce  the  loading 
charge  rate-  Recommendations  were  complied  with  prior  to  the  Aug  92  retest - 
The  current  survey  was  requested  (Appendix  A)  by  the  416th  Medical  Group  (416 
MG/SGPB)  to  meet  New  York  State  Department  of  Environmental  Conservation 
(NYSDEC)  permit  requirements.  Personnel  involved  with  on-site  testing  are 
listed  in  Appendix  B. 


Description 

The  classified  incinerator  (Figure  1)  is  located  in  Bldg  13, 
approximately  150  feet  east  of  Bldg  19.  The  incinerator  is  an  Advanced 
Combustion  Model  CA-750  Standard  Unit  (Figure  2)-  The  incinerator  is  a  two- 
chamber  design-  The  primary  chamber  has  one  afterburner  that  is  adjustable  to 
800,000  British  thermal  units  per  hour  (Btu/hr).  The  secondary  chamber  has 
two  afterburners  that  are  adjustable  to  1,200,000  Btu/hr.  The  primary  chamber 
is  under-grate,  forced-air  fed  by  one  blower.  The  incinerator  is  fired  by  No. 
2  diesel  fuel.  No  pollution  control  equipment  is  installed.  Equipment 
specifications  are  listed  in  Appendix  C.  The  incinerator  currently  is  used  to 
burn  Type  0  waste  with  a  rated  capacity  of  500  pounds  per  hour  (Ib/hr). 

App3licabl.t 

Regulations  applicable  to  this  incinerator  are  contained  in  "Codes, 
Rules,  and  Regulations  of  the  State  of  New  York,  Title  6,  Chapter  III  - 
Resources,  Suochapter  A  -  Prevention  and  Control  of  Air  Contamination  and  Air 
Pollution,  Part  219"  (6  NYCRR  219),  as  amended  28  May  92  (2).  Regulations  for 
existing  incinerators  are  found  in  Subpart  219-5  (Appendix  D).  A  copy  of  the 
application  for  the  Certificate  to  Operate  is  provided  in  Appendix  E. 

Emission  limits  for  this  incinerator  are  0.85  lb /hr  for  a  300  lb /hr 
charge  (Subpart  219-5.2).  Visible  emissions  must  average  less  than  20  percent 
opacity  for  any  6  consecutive  minutes  (Subpart  219-5.3).  There  are  no 
applicable  hydrogen  chloride  standards. 


METHODS  AND  MATERIALS 

Sampling  and  analyses  of  the  incinerator  emissions  were  conducted  in 
accordance  with  U.S.  Environmental  Protection  Agency  (EPA)  Methods  1  through  5 
and  26.  These  methods  are  found  in  Appendix  A  to  Title  40,  Code  of  Federal 
Regulations,  Fart  60  (3). 
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Figure  1.  Classified  Waste  Incinerator  Building  and  Stack* 


The  incinerator  has  a  circular  stack  that  is  3  feet  in  diameter.  Total 
stack  height  is  approximately  29  feet.  The  stack  has  two  port  holes  that  are 
located  on  the  same  horizontal  plane,  90  degrees  apart.  The  ports  are  located 
13,5  feet  (4.5  duct  diameters)  downstream  and  4.5  feet  (1.5  duct  diameters) 
upstream  from  any  flow  disturbance.  Twenty-four  traverse  points  (twelve  per 


Figure  2.  Incinerator  Primary  Chamber. 


traverfio)  were  required  for  a  rcpreaentativo  oamplo.  The  number 
required  v;ao  determined  based  on  the  inside  stack  diameter,  sampling  pert 
locations,  and  type  of  sampling  conducted  (particulate).  Three  sampling  r\:n  , 
one  of  120  and  two  of  96  minute  duration,  were  cv)nducted  and  the  resuhl 
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averaged  to  determine  final  emission  values.  Sampling  time  of  the  last  tv o 
runs  was  decreased  based  on  flow  rates* 

Prior  to  the  first  sampling  run,  the  degree  of  cyclonic  flow  was 
determined  using  a  Type  S  (Stausscheibe)  pitot  tube  to  measure  the  stack  gas 
rotational  angle  at  each  point  along  the  center  traverse,  A  straightening 
vane  had  been  installed  in  the  stack,  based  on  a  determination  of  excessive 
cyclonic  flow  during  the  Feb  92  emission  survey  attempt.  Flow  conditions  are 
considered  acceptable  when  the  arithmetic  mean  of  the  rotational  angles  is  20 
degrees  or  less.  Measurements  of  cyclonic  flow,  with  the  straightening  vane 
in  place,  were  within  acceptable  limits,  A  preliminary  velocity  pressure 
traverse  was  accomplished  with  a  Type  S  pitot  tube  at  this  time, 

A  grab  sample  was  taken  for  Orsat  analysis  during  each  sampling  run, 
Orsat  analysis  measures  a  samplers  O2  and  CO2  content  for  molecular  weight 
determination  (EPA  Method  3),  Orsat  sampling  equipment  and  analysis  equipment 
are  shown  in  Figures  3  and  4,  respectively.  Stack  gas  moisture  content  also 
is  required  for  molecular  weight  calculations.  Moisture  content  was 
determined  from  moisture  collected  during  particulate/chloride  sampling. 


Figure  3.  Orsat  Grab  Sampling  Train, 


Figure  4.  Orsat  Analysis  Apparatus, 
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Samples  for  particulate  and  chloride  analysis  were  collected  using  the 
sampling  train  shown  in  Figure  5,  The  train  consisted  of  a  button-hook  probe 
nozzle,  heated  glass-lined  probe,  heated  glass  fiber  filter,  impingers,  and  a 
pumping  and  metering  device.  The  probe  nozzle  was  selected  to  permit 
isokinetic  sampling  of  the  gas  stream,  i.e.,  sampling  when  the  nozzle  tip 
veloc.ity  is  the  same  as  the  stack  gas  velocity  at  each  point  sampled.  Stack 
gas  velocity  pressure  was  measured  at  the  nozzle  tip  using  a  Type  S  pitot  tube 
connected  to  a  10~inch  inclined,  vertical  manometer.  Type  R  thermocouples 
were  used  to  measure  stack  gas  and  sampling  train  temperatures-  The  probe 
liner  was  heated  to  minimize  moisture  condensations.  A  heated  filter  was  used 
to  collect  particulates.  The  impinger  train  consisted  of  four  glass  impingers 
in  series.  The  impinger  train  was  used  as  a  condenser  to  collect  stack  gas 
moisture.  The  acid  impingers  were  used  to  collect  chlorides  for  subsequent 
hydrogen  chloride  determination.  The  first,  third,  and  fourth  impingers  were  a 
modified  Greenburg-Smith  design.  The  second  impinger  was  a  standard 
Greenburg-Smith  design.  The  contents  of  each  impinger  were  prepared  for  HCl 
sampling  in  accordance  with  EPA  Method  26  ("Determination  of  Hydrogen  Chloride 
Emissions  from  Stationary  Sources").  The  first  and  second  impingers  contained 
100  milliliters  (ml)  of  0.1  normal  (N)  sulfuric  acid  (H^SO^) .  The  third 


Figure  5.  Particulate/Chloride  Sampling  Train. 
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impinger  contained  LOO  ml  of  0.1  N  sodium  hydroxide  (NaOH) .  The  fourth 
Impinger  contained  200  grams  of  silica  gel.  The  pumping  and  metering  system 
was  used  to  control  and  monitor  the  sample  gas  flow  rate.  Equipment 
calibration  data  are  in  Appendix  F  (4). 

The  contents  of  impingers  one  and  two,  and  the  glassware  rinse  water, 
from  each  sampling  run  were  combined  and  submitted  to  the  Armstrong  Laboratory 
Analytical  Services  Division  for  chloride  analysis  by  ion  chromatography.  The 
results  of  these  analyses  are  in  Appendix  G*  Example  calculations  for 
hydrogen  chloride  determination  are  in  Appendix  H. 

Front~half  particulate  matter  (particulates  deposited  in  the  sampling 
train  from  the  probe  to  the  filter)  was  analyzed  in  accordance  with  EPA  Method 
5.  Field  data  (traverse  point  calculation  sheets,  preliminary  velocity  and 
traver.:je  data,  particulate  data  sampling  sheets,  and  visible  emissions  data) 
are  in  Appendix  I.  Visible  emission  (opacity)  readings  were  conducted  by 
personnel  certified  by  the  Texas  Air  Control  Board .  Emission  calculat ions  are 
in  Appendix  I.  Emission  calculations  were  performed  using  the  ''Source  Test 
Calculation  and  Check  Programs  for  Hewlett-Packard  41  Calculators"  developed 
by  the  EPA  Office  of  Air  Quality  Planning  and  Standards  (5). 

The  incinerator  was  operated  with  a  300  Ib/hr  charge  of  Type  0  waste 
during  the  test.  This  is  the  maximum  charge  rate  for  routine  operations.  The 
maximum  rated  capacity  for  Type  0  waste  for  this  incinerator  is  500  Ib/hr. 


RESULTS  AND  DISCUSSION 

Source  testing  was  conducted  on  12  and  13  Aug  92.  Results  of 
particulate  sampling  are  provided  in  Table  1  (5),  The  parti,^ ulate  emission 
rate  is  expressed  in  both  grains  per  dry  standard  cubic  foot  (gr/dscf)  of 
s^ack  gas  and  in  Ib/hr,  columns  five  and  s ix, respectively .  The  particulate 
emission  rate  during  run  3  was  0.90  Ib/hr  less  than  during  run  1  and  1.02 
Ib/hr  less  than  during  run  2.  Particulate  emls-'lons  variability  was  similar 
during  the  Sep  88  test  (Appendix  J) .  At  that  time,  results  of  run  3  were  1.24 
Ib/hr  and  0.85  Ib/hr  less  than  runs  i  and  2,  respectively.  The  average 
particulate  emission  rate  for  all  three  test  runs  of  this  report  is  2.56 
Ib/hr.  This  is  similar  to  the  Sep  88  test  results  of  2.67  Ib/hr. 


TABLE  1.  Particulate  Emission  Results 


Run 

n 

Standard/Ory 
Sampling  Gas  Volume 
(dscf ) 

%02 

Particulate  Hass 
Collected  (mg) 

Particulate 
Emission  Rate 
(gr/dscf) 

Particulate  Emission 
Rate  (Ib/hr) 

39,502 

12.0 

721.8 

0.28 

2.82 

2 

44.445 

12.2 

948.6 

0.33 

2.94 

3 

41.556 

14.5 

630.3 

0.23 

1.92 

Avg 

- 

- 

- 

- 

2.56 
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Hydrogen  chloride  concentration  results  are  listed  in  Table  2*  Results 
are  reported  in  parts  per  million  (ppm).  The  average  stack  concentration  for 
all  three  runs  was  26.6  percent  (dry,  corrected  to  7  percent  oxygen). 


TABLE  2*  Hydrogen  Chloride  Concentration  Results 


. 

ftun  # 

XOj 

Liquid  Samp'e 
Volume  (ml) 

Liquid  sample  Cl^ 
Concentration 
(mg/l) 

HCl  Emissions 
Corrected  to  7% 

0^  (ppm) 

1 

12,0 

481.0 

43.0 

19.9 

2 

12.2 

484,0 

49.9 

21.2 

3 

14,5 

343.0 

88.0 

38.6 

Avg 

- 

- 

- 

26.6 

Hydrogen  chloride  emission  results  cire  listed  in  Table  3.  Results  are 
reported  in  Ib/hr.  The  average  stack  emission  rate  for  all  three  runs  was 
0.08  Ib/hr. 


TABLE  3.  Hydrogen  Chloride  Emission  Results 


Run  # 

Standard  Stack 
Flow  Rate  (dscfm) 

Stack  Gas  HCl 
Concentration 
(mg/dscf ) 

HCl  Emissions 
(Ib/hr) 

1 

1165 

0.539 

0.08 

2 

1043 

0.589 

0.08 

3 

957 

0,747 

0.09 

Avg 

- 

- 

0.08 

Stack  test  conditions  are  provided  in  Table  4.  Average  stack  velocity 
was  9.32  feet  per  second  (fps),  17  percent  less  than  the  Sep  88  test  results. 
Stack  gas  composition  averaged  12.9  percent  oxygen  and  6.2  percent  carbon 
dioxide.  Oxygen  percentages  ranged  from  12.0  to  14.5  percent,  while  carbon 
dioxide  percentages  ranged  from  5.1  to  6.8  percent.  Primary  (ignition) 
chamber  temperature  averaged  817  °F.  Primary  chamber  temperature  was  610  °F, 
690  °F,  and  1150  for  runs  1,  2,  and  3,  respectively.  Secondary 
(combustion)  chamber  temperature  averaged  1560  ^F  during  the  three  runs. 
Secondary  chamber  temperature  was  1580  ^F,  1500  ®F,  and  1600  °F  for  runs  1,  2, 
and  3,  respectively.  Isokinicity  was  98.5,  97.7,  and  99.5  percent  for  runs  1, 
2,  and  3,  respectively. 
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TABLE  A*  Stack  Test  Conditions 


Run  # 

Stack 

Velocity 

fps 

Stack  Ga*? 
Temperature 
(®F) 

Primary 

Chamber 

Temperature 

(°f> 

Secondary 

Chamber 

Tea^rature 

stack  Gas 
Oxygen  Content 
(t) 

Stack  Gas 
Cart>on  Dioxide 
CcNite^t  (%) 

1 

10.23 

1369 

610 

1580 

12.0 

6.8 

2 

9.17 

1361 

690 

1500 

12.2 

6.8 

3 

8.55 

1360 

1150 

1600 

14.5 

5.1 

The  average  6-rolnute  opacity  reading  averaged  less  than  5  percent  for 
all  three  sampling  runs*  No  reading  exceeded  10  percent*  Visible  emission 
data  is  in  Appendix  I* 


CONCLUSIONS 

The  classified  waste  incinerator  exceeded  the  0.83  Ib/hr  emission  limit. 
The  average  particulate  emission  result  of  this  test  (2.36  Ib/hr)  is 
consistent  with  those  of  the  Sep  38  test  (2.67  Ib/hr).  The  particulate  matter 
was  a  white  ash,  indicating  complete  combustion. 

The  primary  cramber  temperatures,  during  runs  1  and  2,  were  below  the 
800  to  1000  range  recommended  by  the  manufacturer  (Advanced  Combustion 
Systems,  Inc.).  The  lew  temperatures  and  observed  turbulence  in  the  primary 
chamber,  and  high  particulate  emissions  indicate  there  is  excessive  draft  in 
the  primary  chamber.  This  chamber  should  operate  in  a  slightly  starved  air 
condition,  approximately  80  percent  of  stoichiometric  (approximately  6  percent 
oxygen).  The  excessive  draft  is  likely  responsible  for  carry-over  of 
particulate  matter  into  the  secondary  chamber  and  out  the  stack.  This  is  the 
same  conclusion  of  the  Sep  88  test.  Combustion  is  complete;  the  particulate 
matter  was  a  white  ash. 

Stack  gas  oxygen  content  averaged  12.9  percent.  This  reasurement 
indicates  that  the  secondary  (combustion)  chamber  is  operating  within  the 
recommended  total  excess-air  level  of  between  140  and  200  percent  of 
stoichiometric  (12  to  14  percent  oxygen). 

The  6-minute  average  opacity  of  the  visible  emissions  was  less  than  3 
percent.  Additionally,  no  reading  exceeded  10  percent.  These  readings  are 
within  the  20  percent  6-minute  average  opacity  limits  required  by  the  State. 

Hydrogen  chloride  emissions  averaged  0.08  Ib/hr,  higher  than  the  0.02 
Ib/hr  emissions  of  the  Sep  88  test.  The  concentration  was  26.6  ppm  by  volume, 
dry  basis,  corrected  to  7  percent  oxygen.  Although  there  is  no  hydrogen 
chloride  emissions  standard  applicable  to  this  unit,  these  values  are  below 
state  concentration  and  emission  limits  (i.e.,  50  ppm  and  4  Ib/hr)  for 
infectious  waste  incinerators. 
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RECOMMENDATIONS 


The  following  are  actions  recommended  to  improve  incinerator  operations: 

1.  Adjust  damper  on  underfeed  blower  to  obtain  the  proper  draft 
conditions.  A  draft  of  ->0.03  to  -0.1  Inches  water  column  is 
recommended .  This  should  increase  the  primary  chamber  temperature  and 
reduce  turbulence  in  the  chamber. 

2.  Adjust  the  air-to-fuel  ratio  on  all  burners  to  obtain  proper 
combustion  air  level .  The  primary  chamber  should  operate  at  a  slightly 
starved  air  condition,  6  percent  to  6.5  percent  oxygen.  [Stack  gas 
oxygen  levels  indicate  that  the  secondary  chamber  is  adjusted  properly . ) 

3.  Ensure  door  gaskets  seal  properly. 

A.  Completely  clean-out  primary  chamber,  including  underfire  units. 

The  classified  waste  incinerator  should  be  retested  following  completion 
of  recommendations  1  through  4,  above. 

Additional  actions  that  will  facilitate  proper  incinerator  adjustment 
Include  installation  of  a  draft  pressure  gauge  in  both  chambers,  and 
installation  of  oxygen  sensors  in  both  chambers  to  measure  combustion  gas 
oxygen  content . 

The  particulate  emission  rate  determined  during  this  source  test  survey 
differs  from  that  listed  in  the  Application  for  Permit  to  Construct  or 
Certificate  to  Operate  (Appendix  E).  Additionally,  6  NYCRR  201  should  be 
thoroughly  reviewed  to  ensure  compliance  with  all  applicable  sections  (2). 
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Calculators,  U.S,  Environmental  Protection  Agency,  EPA-340/ i-85-018, 
Research  Triangle  Park,  North  Carolina,  May  1987. 
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SG?3 


OePARTMCNT  OF  TMC  AJR  FORCE 


41€T’m  W«0»C>«C  CM0<JI»  {SMZ) 
omi^^as  Aim  <»o«C«  »As«.  n«w  romm  o-*^''5000 


0  2  CCT  19S1 


Rfiftvaluacion  of  Classified  Wasce  laclncrator 


HQ  SAC/SGP3 

Anascrong  Laboracory/0£3E  (Cape  Vaugha) 

XH  tU^N 

1.  Request  reevaluacion  of  Che  classified  waste  iaciaerator  at  Griff iss  AJ3. 

2*  All  reconaaeridacioas  made  ia  seccion  17  of  USAxOEHL  R£?ORi  89-03 iiQOO ?9Dc.r  , 
Source  Eiaissioci  Testing  of  Classified  Waste  Incineracor,  Grifflss  Ar3  KY.  have 
been  complied  with. 

3.  If  there  are  art/  questions  please  call  me  at  DSN^  537-3153. 

PONALD  3.  WATKINS,  SHSgt,  US.15  cc:  4 15  S?TG/DEv 

Supc,  Bioenviroomencal  Engineering  MS5Q/MSI3 


1st  Ind,  HQ  SAC/SCP3.  Oefutt  Ar3  NT  63LU-5290  9  October  1991 

TO:  AL/0E3T 

We  support  the  *^15  Medical  Croup  request.  We  would  li'<«  for  your 
organiration  to  schedule  the  reevaluation  wlchia  the  next  120  days  i.. 
possible . 

RONAiD  L.  SCaiLLiR,  Colonel,  tJSA.-,  BSC 
Chief,  Bioenviromaencal  Engineering 
Office  of  Che  Surgton^^ 


?  ’i  2  :  -i  •  ■  .  .  f  i  o  j  '  r*  i-  3  •'  i  4  J  ?  " 
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PERSONNEL  INFORMATION 


1.  Armstrong  Laboratory  Air  Quality  Test  Personnel 

Capt  Dennis  Sylvia,  Air  Quality  Meteorologist,  Project  Officer 
Capt  Robert  O’Brien,  Air  Quality  Consultant 
TSgt  Mark  Bishop,  Air  Quality  Technician 
SSgt  Edward  Primeau,  Air  Quality  Technician 

AL/OEBE 
2402  E  Drive 

Brooks  AFB  TX  78235-5114 

Phone:  DSN  240-3305 

Comm  (210)  536-3305 


2.  Griff iss  AFB  On-Site  Representatives 

SMSgt  Donald  Watkins,  416  MG/SGPB 
SSgt  Dana  Durand,  416  HG/SGPB 
SSgt  Lassiter,  416  MG/SGPB 

416  MG/SGPB 

125  Brookley  Road 

Griffiss  AFB  NY  13441-4301 

Phone  (416  MG/SGPB):  DSN  587-5661 

Comm  (315)  339-5661 

Mr  Bruce  Mero,  416  CES/CEV,  DSN  587-2098,  Comm  (315>  339-2098 
Ms  Barbara  Jones,  416  MSS/MSIR,  DSN  587-3114,  Comm  (315)  339-3114 


3.  Advanced  Combustion  Systems,  Inc. 

Mr  Scott  Frolich,  Project  Engineer,  Comm  (206)  676-6005 

4.  New  York  State  Department  of  Environmental  Conservation 

Mr  David  Hathaway,  Region  6,  Comm  (315)  793-2554 
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1  1  .45a/Adv 


ADVANCED  COMBUSTION  ENGINEERING,  INC. 
MODEL  CA-750  SPECIFICATIONS 


UNITS 

A 

DIAMETER 

8 

LENGTH 

C 

LEfK5TH 

0 

height 

■■ 

STACK 

DIAMETER 

TOTAL 

STACK  HEIGHT 

Feet 

7.00 

20.42 

11.50 

10.67 

10.0 

3.50 

28.67 

Hcters 

2.13 

6.22 

3.51 

3.25 

3.05 

1.07 

8.74 
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£OUtR^-T  SPECmCAJION 
L^cineratoc  No.  Ov-750  STANXIARD  LiNIX 


R.ATSD  CAPACITY: 

AUXXLIARY  ECPNHRS: 

(Gas  or  Orl) 

Type  **0” 

500 

lbs /hr • 

Primary  Chamber: 

Type  "i” 

750 

Ibs/hr . 

1 — Adjustable 

to  800,000 

ETU/.Hr 

Type  "2" 

940 

lbs /hr. 

Afterburner : 

Type  ”3^ 

ibs/hr- 

2 — Adjustable 

to  1,200,000 

BTU/.Hr. 

Type  ”4" 

375 

ibs/hr . 

Other 

Contact 

Fac tory 

Maximuiti  Charge 

7.5 

cu.  yd. 

BASIC  DIMENSIONS :  Pri  •  Chamber  Sec.  Chamher  E.'<hat-!st  Stac '< 


Cuts ide  Diameter 

84’* 

46" 

42" 

Shell  Thickness 

L  " 

10  ga 

12  ga 

Insulation 

(1900^)  2" 

(air  coded)  T 

Refractory 

(2700^)  4'* 

(2900°)  3'* 

{2200^)  3" 

Inside  Diameter 

IT 

36” 

36" 

Ch amber  Deng th 

114" 

34” 

ChaiTiber  Volume 

265 

Ft.^  20  Ft.^ 

Hearth  Area 

57 

Ft.^ 

Inlet  Inside  Diameter 

18” 

36" 

Section  Length 

No  -  of  Sections 

3 

Total  Height  from  Slab 

28 *-3” 

Weight 

21,800  lbs 

1,900  lbs 

lbs 

UTILITY  R£QCI?£.M£NTS 

Wat.  Gas  i2  Oil  Electrical  Service: 

Max.  Firing .  3200  CFK  22.3  g?w 

230  Volts 

Average  w/Tema . 

'•  ntrol  on  ‘  ^  Wire 

terburner .  1600  CFH  11-4  gpH  3  Phase 

Average-w/Temp.  40  Add 

Control  cn 

Chanbe  r  i  Af oe  r-  3  HP 

burner . .  SCO  CFH  5.7  GPH  60  Hz. 

3  -MO  4  _ _ ......  Referenca  AC5  Curr.  3r~l967 

rt  -  ^  ^  ^  *:Z  ^  i  *.  ^  ^  ♦  »  4  •  ,3  '  /  ■„  ■  ■■II  —  . .  .  ■  I  

2  r  c  n  r r  1 g  r  o  w 3  r  3  r  ■'* n  s  c  e  i n  r  in  c  in e  r  r  a d . 

- - /iDt^NCED  COMBUSTION 
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S-?5« 

4^^10571 


subpart  219-5 
EXISTING  INCINERATORS 
219-5. 1  Applicibilify.  Thu  Subpart  ap¬ 
plies  to  any  incincraior  which  was  in¬ 
stalled  Of  constructed  or  for  which  an 
application  for  a  permit  to  construct  was 
received  prior  to  the  applicability  date  of 
Subpart  219-2  located  in  the  State  of 
New  York  except  New  York  City  and 
Nassau  and  Westchester  Counties, 

V  219-5.2  Emission  limits,  (a)  All  inciner¬ 
ators  having  a  capacity  of  2000  Ib/hr  or 
less  and  built  and  installed  after  January 
I,  1968.  must  be  designed,  built,  installed 
and  operated  to  meet  the  emission  limits 
of  figure  1  •, 

(b)  No  incinerator  larger  than  2000 
Ib/hr  capacity  and  built  after  January  I, 
1970,  will  be  operated  so  as  to  produce 
particulate  emissions  which  exceed  the 
amount  shown  in  figure  I*. 

(c)  No  incinerator  having  a  capacity  of 
2000  Ib/hr  or  less  and  built  or  installed 
between  April  1,  1962,  and  January  I, 
1968.  will  be  operated  so  as  to  produce 
particulate  emissions  which  exceed  0.5 
Ib/hr  for  every  100  Ib/hr  of  refuse 
charged,  unless  a  final  order  of  the  com¬ 
missioner  provides  otherwise 

(d)  Any  incinerator  having  a  capacity  of 
2000  Ib/hr  or  less  and  built  or  installed 
prior  to  April  1.  1962,  must  either  meet 
the  requirements  of  2 19-5. 2(c)  or  must  be 
equipped  with  adequate  control  devices  or 
redesigned  and  rebuilt  so  as  to  meet  the 
requirements  of  2l9-5.2(a)  by  January  I, 
1969. 

(c)  No  incinerator  larger  than  2000 
Ib/hr  capacity  and  built  between  April  I, 
1962,  and  January  I.  1970.  will  be  operat¬ 
ed  so  as  to  produce  particulate  emissions 
which  exceed  0,5  Ib/hr  for  every  100 
Ib/hr  of  refuse  charged,  unless  a  final 
order  by  the  commissioner  provides 
otherwise. 

(D  Any  incinerator  larger  than  2000 
Ib/hr  capacity  and  built  prior  to  April  1. 
1962-  must  cither  meet  the  requirements 
of  2 19-5. 2(c)  or  must  be  equipped  with 


•  Sec  Appendix  2,  infra. 


adequate  conirof  devices  or  redesigned 
and  rcbuih  to  meet  the  requtremems  of 
219-5  2(b)  by  January  I.  1970 

219-5.3  Opacity  of  emissions,  (a)  No 
incinerator,  built  or  installed  after  Janu¬ 
ary  26,  1967,  regardless  of  5J2c,  will  emn 
visible  emissions  having  an  average  opac¬ 
ity  during  any  six  consecutive  minutes  of 
greater  than  20  percent,  under  normal 
operating  conditions. 

(b)  No  incinerator  budl  or  installed 
prior  to  January  26,  1967.  regardless  of 
size,  will  be  operated  so  as  to  emit  visible 
emissions  having  an  average  opacity  dur¬ 
ing  any  six  consecutive  minutes  of  greater 
than  20  percent,  under  normal  operating 
conditions. 

219-5.4  Tests,  (a)  All  incinerators  larg¬ 
er  than  2000  Ib/hr  capacity  must  be  tested 
using  emission  tests  acceptable  to  the 
commissioner. 

(b)  All  incinerators  built  or  installed 
after  January  I,  1968  and  having  a  capac¬ 
ity  of  2000  Ib/hr  or  less  must  be  tested 
using  emission  tests  acceptable  to  the  com¬ 
missioner.  Units  which  are  represemative 
models  may  be  tested  instead  of  an  actual 
installation,  using  emission  tests  acceci- 
ablc  to  the  commissioner. 

219-5.5  Abatement,  (a)  Where  the  com¬ 
missioner  has  reason  to  believe  that  an 
incinerator  installation  is  violating  the 
emission  standards  of  section  219-5.2  of 
this  Subpart,  he  may  have  tests  conducted 
The  owner  must  provide,  at  his  c.xpcnsc, 
sampling  holes  and  pertinent  allied  facili¬ 
ties  as  needed,  at  the  request  of  the 
commissioner. 

(b)  If  such  tests  indicate  a  contravene 
tion  of  the  emission  limits,  the  commis¬ 
sioner  may  require  the  installation  of  ap¬ 
propriate  control  equipment  or  he  may 
seal  the  incinerator  if  such  equipment  is 
not  installed  within  the  time  limit  speci¬ 
fied  by  the  commissioner. 

(c)  The  commissioner  may  order  the 
cleaning,  repair,  replacement  or  alteration 
of  any  equipment  or  control  equipment 
which  causes  or  is  operated  so  as  to  cause 
a  violation  of  this  Subpart. 

(d)  The  commissioner  may  order  a 
change  in  the  manner  of  operation  of  an 
incinerator  which  is  operated  so  as  to 
cause  a  violation  of  this  Subpart. 
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§219-5  Figure  I 
APPENDIX  2 


MtTJCUUTf  EMISSION  MIT  (Ifeylif) 


Environ  m*nt  Reporter 
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APPENDIX  E 

Application  for  Permit  to  Construct 


29 


APPENDIX  F 

Equipment  Calibration  Data 


33 


Date 


NOZZLE  CALISRAXION  DATA  FOPil 


Calibrated  by 


Nozzle 

identification 

number 


.  -  Nozzle  Diameter 


D I f  t  Dq , 

mm  (In.)  mm  fin.)  mm  tin-} 


/9.V 


/f  V  (o  iCa) 


yss  6.f 


where: 

^D,  23  “  three  uifferent  nozzles  diameters,  nun  (in.);  each 

'  '  '  diameter  must  be  within  (0.025  nun)  O.OOl  ir 

^  AD  =  maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  £(0.10  mm)  n.00<l  in. 

”  °avg  =  average  of  Dj^,  D2,  and  D^ 


Quality  Assurance  Handbook  HS-2.6 


METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 
(English  units) 


Date  3  ^ Z. _ ,  Meter  box  number 

Barometric  pressure,  ^  -  iu,  Hg  Calibrated  by 


WMaiLwSwA 


Gas  volume 


Orifice  j  Wet  test)  Dry  gas  I  Wet  test 
manometer  j  meter 
setting 


in.  H.O 


.5 


5 

V.  90 

5 

V  97f 

10  j 

1-9^ 

10 

9-9?^ 

'  10 

tO-Oi 

10 

Temperatures 


Dry  gas  meter 


(t, ). 

0 


71  7?  t''77 


t\.5 


t.&7i 


I.CC1  i.ni 


1.013  /.?/J 


f9  5" 


75  \^f-ll\/.03Z  A/zr 


Avg  /j/r  1.^71 


y  -  _  0.0317  M 

I  ‘  '  *  ««  '  '  '!■ 

I  a  b  13 . 6  w  I 


(t  +  460)  G 


0.0368 


0.0737 


0.110 


0.147 


0.221 


S)Cl9^S)($IS-^ 


OCZ^CJT)  (9T.7f*<f60 


id)cz^^ost)f 


%TiSm 


msamsBmi 

m 

^AKnUlMidKsa^imMii‘iS 
HH 


\wni!T7isnS!7BSfiKKtlKSiKKM 
iiijijMiMf 


mmoxs^i 

umuiTsmmi 

i.mivi  iTf 

umjuwjwmi 


•/.6i3 


'I.Olf 


-/.OA 


_ 

"d  '}WM\'4f7SB,^'i£W79ML 


{f0>(i^‘Cxr)r9r^^£A) 

■°  f9.  myz’foTf-f  t^j'J7'x-f</6rA7.0JZ 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 
under  t,. 


Qualitv  Assurance  Handbook  M5-2.3A  (front  side) 
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Laboratory  Analysis  for  Chlorides 
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AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  CN920006 

SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED: 

DATE  COLLECTED:  920812  DATE  REPORTED: 

DATE  REPRINTED: 

SAMPLE  SUBMITTED  BY:  416  MEDICAL  GROUP/MGPB 


920902 

920910 

920922 


■PRESERVATION  GROUP  G 

OEHL  SAMPLE 

NUMBER: 

92052395 

last 

Results 

Units 

Method 

Chloride 

43.0 

mq/L 

EPA  325.2 

Comments; 

SAMPLE  ANALYZED  BY  ION 

CHROMOGRAPH. 

Reviewed  by: 


Duryl  S.  Bird,  GS-12 

Chief,  Inorganic  Analysis  Function 


TO: 


PAGE  1 


AL/OEBE 

ATTN:  MAJ  GARLAND 
BROOKS  AFB,  TX  78235-5501 
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AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  CN920007 

SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  920902 

DATE  COLLECTED:  920813  DATE  REPORTED:  920910 

DATE  REPRINTED:  920922 
SAMPLE  SUBMITTED  BY:  416  MEDICAL  GROUP/MGPB 


PRESERVATION  GROUP  G  OEHL  SAMPLE  NUMBER:  92052396 

Test  Results  Units  Method 

Chloride  49.9  mg/L  EPA  325.2 


Reviewed  by: 


Duryl  S.  Bird,  GS-12 

Chief,  Inorganic  Analysis  Function 


TO: 


AL/OEBE 

ATTN:  MAJ  GARLAND 
BROOKS  AFB,  TX  78235-5501 


PAGE  1 


AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE»4^PLE  NO:  CN920008 
SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  DATE  RECEIVED:  920902 

DATE  COLLECTED:  920813  DATE  REPORTED:  920910 

DATE  REPRINTED:  920922 
SAMPLE  SUBMITTED  BY:  416  MEDICAL  GROUP/MGPB 


PRESERVATION  GROUP  G  OEHL  SAMPLE  NUMBER:  92052397 

Test  Results  Units  Method 

Chloride  88.0  mg/L  EPA  325.2 


Reviewed  by: 


Duryl  S.  Bird,  GS-12 

Chief,  Inorganic  Analysis  Function 


TO; 


AL/OEBE 

ATTN:  MAJ  GARLAND 
BROOKS  AFB,  TX  78235-5501 


PAGE 


1 


AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  BK920009 


SAMPLE  TYPE: 

BLANK /CONTROL 

SAMPLE 

SITE  IDENTIFIER: 

DATE 

RECEIVED: 

920902 

DATE  COLLECTED: 

920813 

DATE 

REPORTED: 

920910 

DATE 

REPRINTED: 

920922 

SAMPLE  SUBMITTED  BY:  416  MEDICAL  GROUP/f  .B 


PRESERVATION  GROUP  G 

les-t 

Chloride 

Comments: 


OEHL  SAMPLE  NUMBER:  92052398 


Results  Units 


Method 


<.3 


mg/L 


EPA  325.2 


SAMPLE  ANLAYZED  BY  ION  CHROMOGRAPH. 

<  -  Signifies  none  detected  and  the  detection  limits* 


Reviewed  by; 


Duryl  S .  Bird,  GS- 12 

Chief,  Inorganic  Analysis  Function 


TO; 


PAGE  1 


AL/OEBE 

ATTN:  MAJ  GARLAND 
BROOKS  AFB,  TX  73235-5501 
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APPENDIX  H 

Example  Calculations 
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Procedures  for  Calculating  Hydrogen  Chloride  Concentrations 


Step  1:  Calculate  the  mass  of  hydrogen  chloride  (HCl)  in  the  liquid  sample* 


m  -  S  *  V  *  36*^6/35*453 


Where: 

m  =  mass  of  HCl  in  liquid  sample  (pg) 

S  **  concentration  of  chlorides  in  liquid  sample  (/jg  Cl”/ml) 
V  =  volume  of  liquid  sample  (ml) 

36*46  =  molecular  weight  of  HCl  (qg/qg-^mole) 

35.453  =  molecular  weight  of  Cl"  (^g/pg-mole) 

Step  2:  Calculate  the  concentration  of  HCl  in  the  stack  gas- 


C  -  [K  *  m]  /V„ 


Where: 

^mg/dscf  "  concentration  of  HCl,  dry  basis  (mg/dscf) 

K  =  10"^  mg/pg 

m  =  mass  of  HCl  in  liquid  sample  (^Jg) 

dry  gas  volume  measured  by  the  dry  gas  meter,  corrected  to 
standard  conditions  (dscf) 

Step  3:  Convert  HCl  concentration  into  units  of  parts  per  million  (ppm) 


ppm  **  [mg/dscf  *  35*31  dscf/dscm]  ^  24*45/36.46 


Where ; 

24*45  ~  constant 

36.46  *  molecular  weight  of  HCl 
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Step  4:  Correct  HCl  concentration  to  7  percent  oxygen  (O^) 


ppm  (at  7X  Og)  ppm  *  ( (20  *9-7  )  /  ( 20 .9-ZO2)  ] 


Where : 

20*9  “  percent  oxygen  in  ambient  air 
IO2  *  percent  oxygen  measured  in  stack  gas 

Step  5:  Convert  HCl  concentration  to  pounds  per  hour  (Ib/hr) 


Ib/hr  -  C  *  Vjt  *  [2.205  *  10'*^  Ib/mg] 


Where : 

^mg/dscf  *  concentration  of  HCl,  dry  basis  (mg/dscf) 

*  dry  gas  volume  measured  by  the  dry  gas  meter,  corrected  to  standard 
conditions  (dscf) 

t  »  duration  of  test,  expressed  in  hours 

2.205  ^  10“^  *  conversion  factor  from  milligrams  (mg)  to  pounds  (lb) 


Example  Calculation  for  Hydrogen  Chloride  Concentration  -  Run  1 


m  «  49.9  pg  Cr/ml  *  484  ml  *  36,46  /  35.453  -  24,838  ug 

^mg/dscf  “  mg/^g  *  24,838  pg]  /  44.445  dscf  -  0.5588  mg/dscf 

ppm  =  [0.5588  mg/dscf  *  35.31  dscf/dscm]  *  24.45/36.4  *  13.23  ppra 

ppm  (at  71  0^)  *  13.23  ppm  *  [(20.9  -  7)  /  (20.9  -  12.23)]  =  21.21  ppra 

^Ib/hr  “  0*5588  mg/dscf  *  (44.445  dscf/1.6  hr)  *  (2.205  *  10'^  Ib/mg)  - 

0.000034  Ib/hr 


APPENDIX  1 
Field  Data 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Vehcity  and  Temperature  Traverse) 


BASE 

1  Griffiss  AFB 

OAt  E 

11  Aug  92 

boiler  number 

Classified  Waste  Incinerator 

msioe  stack  diameter 

36 

fnehtts 

station  pressure  ”  '  ‘  " 

Zf.s¥ 

In  He 

S'^At.X  static  PRESSURE  ^ 

-o-ocs 

In  H20 

SAMPLIHC  TEAM 

Al/OEBQ 

TRAVenSe  POINT  HUMBER  VELOCITY  HEAD,  V?  IN  H2o  ■  ¥y*  STACK  TEMPERATURE  (<^P) 


OEHt  16 


52 


Run  1 


I 


I 


I 
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Source  Test  Calculation 
Output  of 

and  Check  Program 

Run  1 

IMP.  Z  HOH  . 

.  6.6 

X  HOH  . 

MWd  . 

.  29.57 

MW  WET  . 

VOL  MTR  STD  . 

STK  PRES  ABS  . 

VOL  HOH  GAS  . 

Z  MOISTURE  . 

MOL  DRY  GAS  . . . .  •  • . 

%  NITROGEN  . 

MOL  WT  DRY  . 

MOL  WT  WET  . 

VELOCITY  EPS  . 

STACK  AREA  . 

STACK  ACFM  . 

STACK  DSCFM  . 

Z  ISOKINETIC  . 

F  GR/DSCF  . 

F  MG/MMM  . 

F  LB/HR  . 

F  KG/HR  . 
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particulate  sampling  data  sheet 


5  a 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


Griffiss  AFB 


8g<L.DmC 


Classified  Waste  Incinerator 


SOURCE  mum8£« 


Advance  Combustion  Systems,  Model  CAI-750 


PAJiTlCULATfS 


I^INAU  weiCHT 


initial  WEIGHT  WEIGHT  PARTICLES 

(t^J 


0 


acetone  WA  'i  ^INGS  (Pfobm,  Front 
n»tt  rutmt} 


SACK  half  (It  noodm4) 


T«ral  Weight  of  ParlfcMlotwi 


WATER 


PINAL  weight 

(dtn) 


INITIAL  WEIGHT 


IMPINGER  I 


KSC^ 

IMPIMCER  2  (fH*^ 


/o»  OH 

IMP^HGER  3 


IMPING  ER  4  (SlUco  Got) 


VOL  X  CO2 


Analysis 

1 

analysis 

2 

4;  5 

/2  / 

/2  0 

^SO 


/O  3 


w 


Z0  7.9 


T«tal  weight  *1  W<if«r  C*n«ct*V 


GA$ES  (Tity) 


ANALYSIS 

S 


ANALYSIS 

A 


^.1 


/2  0 


O  .  S' /OS' 


O.  2// 3 


a  7Zf3  " 


WEIGHT  WA^CR 
rA**> 


ss.  ? 


AVER AG 


6S 


/2.03 


OEHL  20 

^  MAT  78 


2Q  M’.s 

lA  Y  78  r  ^  ^  / 

7?>nf>e  ZZS. 
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Source  Test  Calculation 
Output  of 

and  Check  Program 

Run  2 

IMP.  Z  HOH  . 

X  hoh . . 

.  6.8 

MWd  . 

.  29.57 

MW  WET  . 

VOL  MTR  STD  . 

STK  PRES  ABS  . 

VOL  HOH  GAS  . 

Z  MOISTURE  . 

MOL  DRY  GAS  . 

Z  NITROGEN  . 

MOL  WT  DRY  . 

.  29.57 

MOL  WT  WET  . 

.  28.79 

VELOCITY  EPS  . 

.  9.17 

STACK  AREA  . 

STACK  ACFM  . 

.  3,890. 

STACK  DSCFM  . 

.  1,043. 

Z  ISOKINETIC  . 

F  GR/DSCF  . 

F  MG/MKM  . 

.  753.55 

F  LB/HR  . 

F  KG/HR  . 
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AIR  POLLUTION  PARTICULATE  AHAIYTICAL  OATA 

•  ase 

OA  rc 

A  L  H  A 

Criffiss  AFB 

12  Aug  92 

2  _  _ _ _ 

SuiuOinC 


Classified  Waste  Incinerator 


ACZtOHt  BASHINGS  Front 

tloit  Fnt*r) 


BACK  NAL^  {tfnomdod) 


01 


>  (S2^) 


|M*»iwCt«  2  (H2Q} 


IMPt«Ce«  1  (Drri 


jMPtNCCW  4  (Sitfem  Oml) 


ANAUYStS 

1 


SOUPCt  ii|U**»CA 


Advance  Combustion  Systems,  Model  CAl-750- 


PaRTICULATCI 


FIJhAL  WtiCMT 

f 


Initial  weiGwT  »rerO*»T  PA»riCV£5 

(tm)  (0n) 


T«Hil  *i  P 


fiNAL  wCiChT 


initial  weight 
(0^) 


/cS 


/OO 


208.^ 


Ta-mI  of  W*i»r  C«II«<Ta4 


cases  fDfr)  _ _ 


ANALTSiS 

a 


1 - 

(^8 

6.1 

/2.1 

-■ 

/2.Z 

n.  3 

o.y/7  7 


o,  /70<f 


0 .9^8(t’  tm. 


6  y 


1^8  i 


AVEWAGI 


77 


/ZZ3 


V.J  %  Nj  *  000%  .  %  COj  .  %  O7  .  X  cor 


OEHL  20  HOI  ^ 

.  "■  ^ 

•  ■  '  -i 


*L  ML^  7- 
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Source  Test 

Calculation 

and  Check  Program 

Output  of 

Run  3 

IMP.  Z  HOH  ... 

Z  HOH  . 

MWd  . 

MW  WET  . 

VOL  MTR  STD  .. 

STK  PRES  ABS  . 

VOL  HOH  GAS  .. 

Z  MOISTURE  ... 

MOL  DRY  GAS  .. 

Z  NITROGEN  ... 

MOL  WT  DRY  ... 

MOL  WT  WET  . . . 

VELOCITY  FPS  . 

STACK  AREA  . . . 

STACK  ACFM  . . . 

...  3,627. 

STACK  DSCFM  . . 

Z  ISOKINETIC  . 

F  GR/DSCF  .... 

.  0.23 

F  mfvm . 

F  LB/HR  . 

F  KG/HR  . 
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OEHL 
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APPENDIX  J 

1988  Stack  Test  Conditions 
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Stack  Test  Conditions  -  1988 


Run  U 

Stack  Velocity 

fps 

Stack  Gas 

Temperature 

(®F) 

Stack  Gas  0xy9en 

Content 

a) 

stack  Gas 

Carbon  Dioxide 

Content  (%) 

1 

11.36 

1421 

00 

10.6 

2 

11.72 

1436 

10.3 

9.0 

3 

10.71 

1443 

9.5 

mm 

Avg 

11.26 

1433 

9.5 

9.7 
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APPENDIX  K 

EPA  Method  9  Certification 
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The  Texas  Air  Control  Board 

Certifies  That 


ROBERT  J.  O’BRIEN 

I  ecmpifd  •  oouiM  winrtiicted  by  Tfw  Texee  Air  Condpel 
i  met  the  reqiwemewte  for  evabie^  vMble  emlMloM^ 


March  2',  1992 


September  25,  1992 
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